
Lilly Ex. 2037 
Sandoz v. Lilly IPR2016-00318

//‘£9. - HSL
Vol 48 No 5 H
May 1999

 

,A/Ietabolism

  

Clinical andExperimental
e;;;;#:':a s_2=?:.i‘m

Un1i~.~':.r;:iij-/ L2.’ \;\:=5‘_:::an~.',-2:1

y l mi 2 F am
I 1 5 Lin nr

. Niauiflfln, 53

Diabetes

Metabolism

Nutrition .L__ y

Lipid Abnormalities L L y_

Endocrinology A
Genetics

 Gout

W. B. Saunders Company IA Division of Harcourt Brace 8: Company

Lilly Ex. 2037

Sandoz V. Lilly IPR2016-00318

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Lilly Ex. 2037 
Sandoz v. Lilly IPR2016-00318

 

Metabolism
Clinical and Experimental
 

Metabolism: Clinical and Experimental (ISSN 0026-0495) is published monthly by W.B. Saunders Company. Corporate and
Editorial Offices: The Curtis Center, Independence Square West, Philadelphia, PA 19106-3399. Accounting and Circulation Offices:
6277 Sea Harbor Dr, Orlando, FL 32887-4800. Periodicals postage paid at Orlando, FL 32862, and at additional mailing offices.

POSTMASTER: Send change of address to Mettibofism, c/o W.B. Saunders Company, Periodicals Department, 6277 Sea Harbor
Dr, Orlando. FL 32887-4800. '

Editorial correspondence should be addressed to James B. Field, MD. Eight Windmill Point Lane, Hampton, VA 23664-2129.
Correspondence regarding subscriptions or change of address should be addressed to W.B. Saunde1's Company, Periodicals

Department, 6277 Sea Harbor Dr, Orlando, FL 32887-4800.
Change of address notices, including both the old and new addresses of the subscriber, should be sent at least one month in

advance.

Customer Service: (800) 654-2452; outside the United States and Canada, (407) 345-4000.

Yearly subscription rates: United States and possessions: individual. $233.00: institution, $321.00; single issues, $37.00. All other
countries: individual, $376.00; institution, $440.00; single issues, $37.00. For all areas outside the United States and possessions,
there is no additional charge for surface delivery. For air mail delivery, add $48.00. Student/Resident rate: United States and

possessions, $1 74.00; all other countries. $376.00. To receive student/resident rate, orders must be accompanied by name of affiliated
institution, date of term, and the xignarrire of program/residency coordinator on institution letterhead. Orders will be billed at
individual rate until proof of status is received. Journal orders are payable in advance. Current prices are in effect for back volumes
and back issues. Back issues sold in conjunction with a subscription are on a prorated basis. Single issues, both current and back, exist

in limited quantities and are offered for sale subject to availability. Prices are subject to change without notice. Checks should be
made payable to W.B. Saunders Company, and sent to Metabolism, W.B. Saunders Company, Periodicals Department, PO Box
628239, Orlando, FL 32862-8239.

Copyright © 1999 by W.B. Saunders Company. All rights reserved. No part of this publication may be reproduced or transmitted in

any form or by any means now or hereafter known, electronic or mechanical, including photocopy, recording, or any information
storage and retrieval system, without permission in writing from the publisher. Printed in the United States of America.

Correspondence regarding permission to reprint all or part of any article published in this journal should be ad-
dressed to Journal Permissions Department, W.B. Saunders Company, Orlando. FL 32887. Telephone 1-407-345-2500.

Other correspondence (copy editing, production) should be addressed to W.B. Saunders Company, The Curtis Center, Indepen-
dence Square West, Philadelphia, PA 19106-3399.

The appearance of the code at the bottom of the first page of an article in this journal indicates the copyright owner's consent that
copies of the article may be made for personal or internal use, or for the personal or internal use of specific clients, for those registered
with the Copyright Clearance Center, Inc. (222 Rosewood Drive, Danvers, MA 01923; (508) 750-8400; www.copyright.corn). This
consent is given on the condition that the copier pay the stated per-copy fee for that article through the Copyright Clearance Center,
l.nc. for copying beyond that permitted by Sections 107 or 108 of the US Copyright Law. This consent does not extend to other kinds
of copying, such as copying for general distribution, for advertising or promotional purposes, for creating new collective works, or
for resale. Absence of the code indicates that the material may not be processed through the Copyright Clearance Center, lnc.

Advertising representative: M..l. Mrvica Associates, Inc, 155 South White Horse Pike, Berlin, NJ 08009. Telephone: 609-768
9360. Fax: 609-753-0064.

The ideas and opinions expressed in Metcrbolfsrir do not necessarily reflect those of the Editor or the Publisher. Publication of an
advertisement or other product mention in Mefabolisrri should not be construed as an endorsement of the product or the
manufacturer’s claims. Readers are encouraged to contact the rnanufacturer with any questions about the features or limitations of the

products mentioned. The Publisher does not assume any responsibility for any injury andlor damage to persons or property arising out
of or related to any use of the material contained in this periodical. The reader is advised to check the appropriate medical literature
and the product information currently provided by the rnanufacturcr of each drug to be administered to verify the dosage, the method
and duration of administration, or contraindications. It is the responsibility of the treating physician or other health care professional,

relying on independent experience and knowledge of the patient, to determine drug dosages and the best treatment for the patient.
 

WB. Saunders Company  Philadelphia, PA
A Division 0fHm'r:am'tBrm:e 65" Company

Lilly Ex. 2037

Sandoz v. Lilly IPR2016-00318

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Lilly Ex. 2037 
Sandoz v. Lilly IPR2016-00318

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Lilly Ex. 2037 
Sandoz v. Lilly IPR2016-00318

632

Table 1. Characteristics of the Hemodialysis Patients (N = 14)

DIEHKES ET AL

Table 3. tHcy and Effect of Vitamin B12 Supplementation in Relation
to C677T Genotype of MTHFRCharacteristic Median Range

Age (yr) 53.0 42-79 N” :nA:”_l:' Cc TA"ei'"°'f;°‘ W
BMI lkg/mi) 25.2 20.2-33.6 mi"em
Duration of dialysis imoi 33 5778 Parameter Median Range Median Range P
Creatinine ipmol/Li 800 499-1329 tHcy iumoi./Li
Maleffemale ratio 7117 Baseline 34.6 26.7-84.3 45.7 31.2-71.2‘ NS
C677T MTHFR genotype CC = 5; CT = 7'.‘ TT = 2 Postsupplementation 21.4 17.3-48.1 33.5 228-55.? .04

Abbreviations: BMI, body mass index; CC, wild-type; CT, heterozy— may ram) mmi _ 62'? 5437652 72'8 45'2i110'1 '09Serum folate ratio l%)* 58 43.7-63.1 50.5 28.5-96.7 NSgous; Tl’, mutant.

a newly developed gas chromatographic method combined with mass
spectrometry as described by Gattormscn et al."‘ The method has a
betweemday coeilicient of variation of 3% to 15% for both metabolites.
The reference range for MMA is 0.05 to 0.26 tllnol/1.. but a reference
range has not been establisltecl for cystathionine. However. the refer-
cnce range for cystatlrionine in serum reported in the literature. based on
a different method, is 0.06510 0.301 pmol/L.”

Serum cobalamin and fulate were analyzed using coinmcrcial test
kits (Abbott IMX; Abbott Laboratories. Wiesbadcn. Gernrarry). Tire test
kit nreasurcs total cobalanriu in serum. Folate was analyzed both in
Serum and in RBCS. The reference range was more than 135 prrrolll_. for
serum cobalarnin, more than 6.4 unrollL for serum folate. and more than
425 nmol/L for RBC tolate.

For analysis of the C6771? genotype of MTHFR. DNA was extracted
from EDTA blood and the C677T genotype was assessed using
polymcrase chain reaction with subscquent enzymatic restriction arra}y-
sis (Hinfl) as described by Kluijtmans et 211.3“

Statistical analysis was performed using the Statistical Package for
the Social Sciences Version 6.13 (SPSS, Chicago, IL). Nonparametric
tests were used for comparison of baseline and postsupplemeutation
measurements. Spearman rank correlation coefficients are presented. A
P levei less than .05 was regarded as significant.

RESULTS

At baseline, none of the i4 patients were fol-ate-deficient with
RBC folate as the sole criterion to define folate deficiency;
however. four patients had serum folate less than 6.4 runol/L
(cutoff point for folate deficiency). Serum cobalarnin correlated
weakly with RBC folatc (r = .43, nonsignificant [NS]) but not
serum folate (r = .17. NS). RBC folatc was significantly
correlated with serum folate (r = .58, P = .03). Plasma tHcy
Was elevated in all patients. It was correlated significantly with
serum folate (r = —.75, P = .001) but only weakly with RBC
folate (r : <49, P : .08) and not with scrrrm cobalanrirr

(r = .08). MMA concentrzttions were not correlated with plasma
tHcy (r = 21), serum folate (r = ’.07). or RBC folatc
(r : <12), but correlated weakly with serum cobaiamin
(r : —.36, P 2 .2).

*Calculated as value after supplementation,/value at basetine X 100.

The effects of B ,3 supplementation on the plasma Concentra-
tion of the investigated vitamins and metabolites are listed in
Table 2. Plasma tHcy was significantly reduced after supplemen-
tation {~35%). The extent of this reduction was not correlated

With baseline plasma tHcy (r : 7.25), serum or RBC folatc, 01'
serum cobalamin ( r = .06). Patients without a T allele in the

MTHFR genotype had significantly lower plasma tHcy concen-
trations after supplementation (P < .05: Table 3 and Fig l).
MMA decreased, on average. by 48% after supplementation.
The decrease was weakly related to the baseline serum cob0l0-
min concentration (r = —.49, P : .07) but was independent of
the MTHFR status. The reduction in plasma tHcy was strongly
related to the reduction in MMA (r 2 .64. P = .001), and the
correlation was influenced by the presence of at T ailelc in the
MTHFR gene (Fig 2).

After supplementation, the median serum cobalamin in-
creased significantly, whereas the mean CO1‘pt1SCtllat' volume
was unaltered. Also, the RBC folate concentration did not

change significantly, whereas serum folatc decreased 47%
(Table 2). Of 14 patients, 13 had scrrrm folate levels less than
6.4 nmol/L after supplementation. This decrease was positively
related to the baseline folatc level 0‘ : .49. P = .06) and
independent of the MTI-[FR genotype.

DISCUSSION

Thus far‘. reconrrncndations for the ucatrncnt of hypcrhomo-
cysteincmia in ESRD patients focus on supplementation with
folic acid either alone or in conjunction with other Vil'clI]1ll"lS.2] In
our study, we describe for the first time the efficacy of
intravenous supplementation with vitamin B” alone in ESRD
patients with low serum levels of cobalamin. High—dosc vitamin
B.) substantially reduced the elevated plasma levels of both
tHcy and MMA in this subgroup of ESRD patients.

The elevated levels of plasma tHcy and MMA and the
concurrent reduction of these metabolites upon vitamin B13

Table 2. Effect of Vitamin Supplementation (N = 14}
Baseline in r 14) After Supplementation in : 14)

Parameter Median Range Median Range P

tHcv (umo|fLi 40.3 ‘ 2e.7—a4,3 29.4 17.3-50.1 .01
MMA iurnoi/Ll 1.12 0.37-2.87 0.54 0.21-0.84 .001
Cystathionine ittmol/Ll 1.40 0.50-5.10 1.68 0.61-2.46 NS
Vitamin B1; ipmol/Ll 146 109-179 1,166 443-1900 .001
REC folate inmoi/Ll 875 431-1,428 1,013 591-1,543 N5
Serum folate in moi/L) 9.4 5.0-19.6 4.5 2.4-8.8 .001
Mean corpuscular volume lfL) 93,8 83.3-104.0 95.1 82.6-106.0 NS
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VlTAM|N B12 SUPPLEMENTATION IN ESRD PATIENTS
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Fig 1. Effect of vitamin B12 supplementation on tHcy in relation to
the (.‘677T MTHFR genotype. Open symbols are the baseline tHcy
concentration, and solid symbols are the tHcy concentration after
supplementation. Blood samples were taken before dialysis.

supplementation are regarded as indicative of true vitamin B12

deficiency.” "3 However, the diagnostic usefulness of elevated
MMA levels in patients with renal disease has been ques-
tioned.“ We were able to show a substantial reduction of MMA

after vitamin B9 supplementation. Yet despite an average 35%
reduction of tHcy and 48% reduction of MMA, a complete
normalization of both metabolites was not achieved in any of
the patients before dialysis. This tHcy reduction seemed to be
influenced by the MTHFR genotype. Although the number of

80-

0 CC-genotype
I CT-genotype
0 'l"l‘-genotype

Relativereductionofhomocysteine(°/o)
S0 60 7|] 30 90 100

Relative reduction of methylmalonic acid (%)

Fig 2. Relative reduction of MMA and tHcy in relation to the CETIT
MTHFR genotype in dialysis patients after vitamin B1; supplementa-
tion. l---l Regression line for patients with the CC genotype lslope not
significantly different from zero]; l—l regression Eine for patients with
the CT In = 7) and TT (n 2 2] genotype.

patients is too small to make firm conclusions, it is worth noting
that of nine patients with a T allele, four showed a reduction of
liomocysteine of less than 20% after vitamin Bu supplementa-
tion (Fig 2).

We also found a pronounced decrease of serum folate but not
RBC folate after supplementation with vitamin B”. This was
unexpected, as both folale parameters were within the normal
range in all patients before Bu supplementation. The reduction
was strongly related to the baseline se1'um folate: the higher the

Before
stapplementatimi

Fig 3. Schematic representation of potential changes in the extra-
cellular concentration of tHcy and 5-methyltetrahydrofolate (CH3-
THFJ in cobalarnin deficiency and in response to supplementation
with vitamin B12. Shown are physiological (small print), subphysio|ogi-
cal (small boldface), and supraphysiological (large boldface} con-
centrations. SAH, S-adenosylhomocysteine: SAM, S-adenosy|-
methionine; Met, methionine; THF, tetrahydroiolate; CH3-THF,
5-methyltetrahydrofolate; Cbl, cobalamin; CH3-Cbl, methy|cohala-mun.
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